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Comparison of Transvaginal
Ultrasonography with Hysterosonography
as a Screening Method in Patients with
Abnormal Uterine Bleeding
Objective: To assess the utility of hysterosonography (HS) as a screening
method in patients with abnormal uterine bleeding.
Materials and Methods: We retrospectively reviewed transvaginal ultrasonog-
raphy (TVS) and HS for 105 patients whose diagnosis was confirmed pathologi-
cally. All 105 patients were initially evaluated on the same day with both TVS and
HS. On TVS and HS examination, endometrial cavitary lesions were classified as
diffuse hyperplasia, endometrial polyp, endometrial cancer, uterine synechia and
submucosal leiomyoma. Hysteroscopy with biopsy (n=35), curettage (n=60) or
hysterectomy (n=10) was performed, and the results of TVS and HS examination
were correlated with the pathological findings.
Results: The sensitivity and specificity were 79.0% and 45.8% for TVS, and
95.1% and 83.3% for HS, respectively. The positive and negative predictive val-
ues were 83.0% and 39.3% for TVS, and 95.1% and 83.3% for HS, respectively.
Twenty-seven showed a discrepancy between the TVS and HS, and eight cases
showed a discrepancy between HS and the pathologic diagnosis.
Conclusion: TVS is a sensitive method to evaluate the endometrial cavitary
lesions, but it often does not provide the physician with sufficient diagnostic infor-
mation. With its higher sensitivities, specificities and positive and negative predic-
tive values, HS can be better used than TVS in evaluating those patients with
abnormal uterine bleeding.
bnormal uterine bleeding is a common problem of perimenopausal or
postmenopausal women (1). The causes can be variable, from simple
dysfunctional uterine bleeding without any organic cause to the endome-
trial cancer. Because 10% to 15% of postmenopausal vaginal bleeding is due to
endometrial carcinoma, these symptoms should be thoroughly evaluated (1 5). For
the evaluation of this condition, invasive procedures such as hysteroscopy and
curettage are commonly used.
For the evaluation of abnormal uterine bleeding, transvaginal ultrasonography
(TVS) plays an important role as the initial modality (2, 3). It is widely accepted that
hysterosonography (HS) is the method of choice for the evaluation of the endometrial
pathology (6 11). During the last several years we had frequently experienced cases
in which TVS showed a normal evaluation, but HS showed endometrial pathology,
and there are cases in which TVS suggested an endometrial lesion, but HS showed no
organic abnormality. We postulated that TVS is limited in its ability for screening the
lesions within the endometrial cavity for patients with abnormal uterine bleeding, and
that HS can be used as a screening method in those cases. In this study, we attempted
to evaluate the usefulness of HS as a screening method for patients with abnormal
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Auterine bleeding by comparing TVS and HS findings with
pathologic findings.
MATERIALS AND METHODS 
Patient Population
Four hundred and fourteen women presented in our
institution with abnormal uterine bleeding between July
1996 and February 2002. We included only the patients
with technical success in TVS and HS in this study. Finally,
105 patients with pathologic confirmation were included in
this study. The patient’s ages ranged from 27 to 73 years
(average, 44.3 years old). Forty-seven women were
postmenopausal and 58 were premenopausal. All 105
patients were first evaluated on the same day with TVS
followed by HS. Within two days following TVS and HS,
hysteroscopy with biopsy (n=35) or curettage (n=60) was
performed in 95 patients. Hysterectomy was performed in
ten patients within one month. The pathological findings
were then correlated with US findings.
Ultrasonographic Examination
All ultrasonographic examinations using both TVS and
HS were performed with 7 8 MHz intracavitary end-fire
transducers (HDI 3000, Advanced Technology
Laboratories, Bothell, WA, U.S.A. and GE LOGIQ 700
MR, GE Medical System, Milwakee, WI, U.S.A.).
Two gynecologic radiologists performed the ultrasono-
graphic examinations; in TVS examinations, the uterus was
scanned in the sagittal and coronal planes. The double-
layer endometrial thickness was measured at the widest
point between the endometrial-myometrial interfaces in
the sagittal plane by using electronic calipers. If there was
fluid in the endometrial cavity, the anterior and posterior
walls of the endometrial cavity were measured separately,
and the measurements were then added to obtain the
endometrial thickness. The presence of focal endometrial
thickening or a focal mass was noted.
The HS examinations were performed using the conven-
tional technique (12, 13). A sterile double-bladed metal
speculum was inserted into the vagina, and the cervix was
cleaned with povidone-iodine solution. The 6 Fr- pediatric
urine catheter (Sewoon Medical, Seoul, Korea) was
inserted into the external cervical os, and the balloon was
inflated with 4 8 ml of the saline to seal the external os
tightly to prevent any leakage into the vagina. The
speculum was removed and the probe was reinserted into
the vagina, and then the sterile saline was slowly injected.
A small amount of saline was injected early in the
examination to avoid excessive cramping and discomfort
of the patient, and the fluid slowly filled the cavity
completely. During the HS examination, the presence or
absence of focal endometrial lesion as well as endometrial
thickness were also evaluated (Fig. 1).
Image Analysis
Two radiologists, who were kept unaware of the
pathologic diagnoses and clinical data of the patients,
interpreted the ultrasonography images in a random order.
We observed the endometrial abnormalities on all the
images of TVS and HS by using picture archiving and
communication system. The ultrasonographic images were
analyzed by a consensus. On the TVS examination, the
endometrium was regarded as abnormal if it was equal to
or thicker than 15 mm in the premenopausal period, and
equal to or thicker than 8 mm in the postmenopausal
period. On the HS examination, the endometrium was
regarded as abnormal if it was equal to or thicker than 8
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Fig. 1. A 42-year-old woman presented with dysmenorrhea and frequent vaginal spotting.
A. Longitudinal image of transvaginal ultrasonography shows a thin smooth endometrium without any focal lesion.
B. Longitudinal image of hysterosonography shows no abnormality of the endometrium. A small amount of debris in the endometrial
cavity and a scar from previous Caesarean section in the anterior wall of the isthmic portion are seen.
ABmm in the premenopausal period and in a postmenopausal
patient on hormone replacement therapy. The HS
examination was regarded as abnormal if the endometrium
was equal to or thicker than 5 mm in a postmenopausal
patient who was not on hormone replacement therapy,
when the thickness of both layers were added (14).
The size of the focal abnormality was also measured. On
TVS and HS examination, endometrial lesions were classi-
fied as diffuse thickening, focal thickening suggestive of
endometrial polyp, endometrial cancer, uterine synechia
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Fig. 3. A 48 year-old premenopausal woman presented with menorrhagia and dysfunctional uterine bleeding.
A. Longitudinal image of transvaginal ultrasonography shows a homogeneously hyperechoic 12-mm-thick endometrium without any focal
lesion, which looks normal.
B. Longitudinal image of hysterosonography shows an elongated endometrial mass (arrows), which was regarded as endometrial
hyperplasia. Curettage biopsy was done and an endometrial polyp was confirmed upon pathologic examination.
AB
AB
Fig. 2. A 45 year-old woman presented with abnormal uterine bleeding.
A. Longitudinal image of transvaginal ultrasonography shows an extremely thickened
endometrium and multiple cystic portions in the mass.
B. Longitudinal image of hysterosonography shows a huge endometrial tumor, which
was regarded as a polyp.
C. T2-weighted sagittal image of the uterus shows about a 9 cm sized heterogeneous
hyperintense mass confined in the endometrial cavity. Hysteroscopic removal was done
and the diagnosis of endometrial polyp was confirmed in pathology.
Cand submucosal leiomyoma. The sensitivities, specificities,
and positive and negative predictive values of the TVS and
HS examinations were calculated.
RESULTS
Pathologic examination revealed the presence of 37
endometrial polyps (35%) (Figs. 2, 3), 26 submucosal
leiomyomas (25%) (Fig. 4), 12 endometrial hyperplasia
(11%), three endometrial carcinomas (3%) and two
adenomyomas (2%) (Fig. 5). One patient had uterine
synechia, and twenty-four of 105 patients (23%) showed
no organic cause for uterine bleeding (Table 1).
Out of the 105 patients, 77 patients had abnormal
findings on the TVS examination, and 64 of the 77 patients
had positive pathologic findings (positive predictive value
=83%). 28 patients showed normal findings on the TVS
examination, and 11 of them had normal findings on the
pathology tests (negative predictive value=39%). In spite
of normal looking TVS examinations, 17 of the patients
had pathological abnormalities. Thirteen patients had
suspicious abnormalities on the TVS examinations, but no
abnormality was demonstrated on pathology.
For the comparison of HS to pathology, 81 patients had
abnormal endometrial findings on the HS examination,
and 77 of the 81 patients had positive pathologic findings
(positive predictive value=95%). Twenty-four patients
showed normal endometrial findings on the HS examina-
tions, and 20 of the 24 patients had normal finding on the
pathology tests (negative predictive value=83%).
The sensitivity and specificity of TVS were 79.0% and
45.8%, respectively (Table 2). The false negative cases
included six hyperplasia, four small polyps of less than 5
mm in size, three submucosal leiomyomas, two adenomy-
omas (falsely considered as intramural lesions), a case of
synechia and a case of chronic endometritis. The six false-
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Table 1. Final Pathologic Diagnoses of the 105 Patients with
Abnormal Uterine Bleeding
Diagnosis Number of Patients
Dysfunctional uterine bleeding 024
Endometrial polyp 037
Submucosal myoma 026
Endometrial hyperplasia 012
Endometrial cancer 003
Adenomyoma 002
Synechia 001
Total 105
AB
Fig. 4. A 37 year-old premenopausal woman presented with menorrhagia and
dysfunctional uterine bleeding.
A. Longitudinal image of transvaginal ultrasonography shows an intramural
leiomyoma (arrows).
B. Longitudinal image of hysterosonography shows a lobulated mass in a
submucosal location (arrows).
C. Upon hysterosalpingography, an intracavitary filling-defect (arrows) is seen.
The diagnosis of leiomyoma was confirmed in pathology.
Cpositive lesions demonstrated focal thickening of the
endometrium (Fig. 6), which include a case of diffuse
thickening, four cases of endometrial polyps and a case
with suspected submucosal leiomyomas.
The sensitivity and specificity of HS were 95% and 83%,
respectively. The false negative cases include two cases of
diffuse hyperplasia, one case of submucosal leiomyoma
and a case of chronic endometritis. The submucosal
leiomyoma was about 6 cm in diameter, and it was
misdiagnosed as intramural leiomyoma during the HS
examination. The false positive cases included two cases
with diffuse hyperplasia, an intramural leiomyoma and a
case of hemorrhagic debris falsely diagnosed as an
endometrial tumor. The 27 cases showing a discrepancy
between TVS and HS diagnosis and eight cases showing a
discrepancy between HS examination and pathologic
diagnosis were analyzed and summarized in Table 3 and
Table 4.
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Table 2. Comparison of TVS and HS with Pathologic
Diagnosis for Patients with Abnormal Uterine
Bleeding
Examination Sensitivity Specificity PPV NPV
TVS 0.79 0.46 0.83 0.39
HS 0.95 0.83 0.95 0.83
Note. TVS: transvaginal ultrasonography, HS: hysterosonography,
PPV: positive predictive value, NPV: negative predictive value
Fig. 5. A 48 year-old premenopausal woman presented with dysfunctional uterine bleeding.
A. Longitudinal image of transvaginal ultrasonography shows hematometra with a fluid-debris level, and a cervical stenosis is suspected.
A thin endometrium (arrows) is seen, which looks normal.
B. Longitudinal image of hysterosonography shows a large endometrial mass, which is near totally necrotic. Total hemorrhagic degener-
ation of a submucosal myoma was suspected. Hysterectomy was done and adenomyoma was confirmed with pathology testing.
AB
Fig. 6. A 58 year-old postmenopausal woman presented with vaginal spotting.
A. Longitudinal image of transvaginal ultrasonography shows a small hyperechoic nodule (arrows) in the endometrium. It was regarded
as a small polyp.
B. Longitudinal image of hysterosonography shows a thin endometrium without any focal lesion. On the 1 month follow-up transvaginal
ultrasonography, the small nodule disappeared and the vaginal spotting disappeared as well.
ABDISCUSSION
TVS has been the first choice modality for the evaluation
of the endometrium during the last two decades. HS has
recently been widely used for the more thorough evalua-
tion of endometrial lesions (2 8). Some investigators have
attempted to assess the diagnostic values of HS examina-
tion by correlating and comparing it with pathologic and
hysteroscopic findings (9 11). In the previous literature
the combination of TVS and HS examination has been
proved to be more accurate and cost-effective than
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Table 4. Eight Cases Showing a Discrepancy Between HS and Pathologic Diagnosis
No Age TVS HS Pathology Confirm
14 4 Chronic endometritis DCB
24 1 (EMT 5 mm) (EMT 4 mm) Hyperplasia DCB
34 3 (EMT 7 mm) (EMT 5 mm) Hyperplasia DCB
45 0 (MM myoma) SM myoma, 15 mm, type II (MM myoma) HSC
5 47 SM myoma, 15 mm (MM myoma) SM myoma DCB
6 48 EM polyps, 7/9 mm EM polyps (Hemorrhagic debris) HSC
7 33 EM polyp, 13 mm Hyperplasia (EMT 8 mm) DCB
8 55 EM polyp, 13 mm Hyperplasia (EMT 10 mm) DCB
Note. TVS: transvaginal ultrasonography, HS: hysterosonography, EMT: endometrial thickness, SM: submucosal, EM: endometrium, MM: myometrium,
DCB: dilatation and curettage biopsy, HSC: hysteroscopic biopsy
Table 3. The 27 Cases Showing a Discrepancy between TVS and HS Diagnoses as Compared with Pathologic Diagnoses
No Age TVS HS Pathology Confirm
014 4 EM polyp, 5 mm EM polyp DCB
024 4 EM polyp, 5 mm EM polyp DCB
036 1 EM polyp, 6 mm EM polyp DCB
043 2 EM polyp, 8 mm EM polyp DCB
054 4 EM polyp, 15 mm EM polyp DCB
063 0 EM polyps, 12/7 mm EM polyps HSC
073 1 EM polyp, 12 mm SM myoma HSC
084 4 EM polyp, 13 mm SM myoma  DCB
094 0 EM polyp, 9 mm Hyperplasia DCB
(EMT 6mm) (EMT 3 mm)
10 62 EM polyps, 5/8 mm Hyperplasia DCB
(HRT, EMT 7 mm) EMT 4 mm
11 50 - (HRT, EMT 7mm) Hyperplasia, EMT 5 mm Hyperplasia DCB
12 38 SM myoma, 7mm type I SM myoma HSC
13 46 SM myoma, 13 mm Adenomyoma TVH
14 50 (MM myoma) SM myoma, 15 mm type II (MM myoma) HSC
15 27 (MM myoma) SM myoma, 44 mm type II SM myoma HSC
16 37 (Hematometra) Adenomyoma, 31 mm Adenomyoma TVH
17 42 Synechia Synechia HSC
18 54 EM polyp, 4 mm - DCB
19 48 EM polyp, 6 mm - HSC
20 36 EM polyp, 7 mm - DCB
21 58 EM polyp, 9 mm - DCB
22 45 EM polyp, 14 mm - DCB
23 38 EM polyp, 19 mm - DCB
24 47 SM myoma, 15 mm (MM myoma) SM myoma HSC
25 39 SM myoma, 26 mm - HSC
26 54 SM myoma, 31 mm (MM myoma) EM atrophy HSC
27 50 Hyperplasia, 18 mm - DCB
Note. TVS: transvaginal ultrasonography, HS: hysterosonography, EMT: endometrial thickness, HRT: hormone replacement therapy, EM: endometrium,
MM: myometrium, DCB: dilatation and curettage biopsy, HSC: hysteroscopic biopsy, TVH: total vaginal hysterectomyhysteroscopy with biopsy (6, 9). The sensitivity and
specificity of HS examination have been reported to be as
high as 85 91% and 83 100%, respectively (6, 7, 10). In
a more recent study, 14% of 114 patients showing normal
TVS findings revealed abnormalities upon HS examination
(14). However, the study was limited to those patients with
normal TVS findings and there has not been any extensive
study for actually evaluating the role of HS as a screening
method for patients with abnormal uterine bleeding.
As in the previous literature (9), our study also found
that TVS was quite a sensitive method to evaluate the
abnormal uterine bleeding, with high sensitivity (79%) and
positive predictive value (83%). However, it has its limita-
tions in depicting small nodular lesions, which are isoechoic
within the endometrium, and even a normal thickness
endometrium may be seen to represent endometrial
hyperplasia. In our study, small endometrial polyps or
submucosal leiomyomas (usually less than 15 mm sized)
could not be correctly detected with TVS. Even large
adenomyoma and synechia could not be diagnosed either.
TVS also cannot differentiate submucosal from intramural
leiomyoma in many instances, which is an important
distinction for the physician to consider for the treatment
planning (8, 11). Owing to its ability to demonstrate small
endometrial lesions, HS can be used as a method of choice
to evaluate those patients with abnormal uterine bleeding.
Our results indicate that one should not hesitate to perform
an HS examination for patients with abnormal uterine
bleeding, even if these patients are found to have normal
TVS findings.
We found 27 cases showing a discrepancy between the
findings of TVS and HS and eight cases showing a discrep-
ancy between HS findings and pathologic diagnosis (Table
3, 4). In the 27 cases, HS could not find two endocavitary
lesions, one submucosal myoma and the other intramural
myoma. The two myomas were detected on both HS and
TVS examination, but the locations were incorrectly
diagnosed with HS. In some cases the differentiation
between endometrial polyp and polypoid adenomatoid
hyperplasia was difficult. However, HS had successfully
detected these lesions that could not be found in TVS in
sixteen cases, including an atypical adenomyoma and the
uterine synechia. In addition, HS could exclude the nine
pseudolesions seen with TVS, and this resulted in the
avoidance of any unnecessary intervention or possible
surgery. As a result of using two modalities for diagnosis,
in 105 cases, 25 patients saw their physicians change the
treatment plan after HS.
Out of the eight cases showing a discrepancy between
HS findings and pathologic diagnosis, HS could not
diagnose chronic endometritis in one patient, and two
cases of endometrial hyperplasia showed as normal
endometrial thickness. Another two cases were misdiag-
nosed as endometrial hyperplasia, because the
endometrium was diffusely thickened upon HS after an
adequate instillation of saline, with the endometrial walls
measuring 8 mm and 10 mm in thickness, respectively. A
case that was misdiagnosed as an endometrial polyp upon
HS examination was found to have attached hemorrhagic
debris in the endometrial cavity during hysteroscopy and
on the pathology tests. The two cases of myomas were
misdiagnosed with HS and correctly diagnosed in TVS.
One of the limitations of this study was that the TVS or
HS findings were only correlated with pathologic results
and not with the hysteroscopic findings. This was because
hysteroscopy was not performed for every patient.
Endometrial hyperplasia and hyperplastic polyps could not
be easily distinguished with the biopsy specimen alone,
and a small focal abnormality sometimes could not be
matched on biopsy. Another limitation is that we could not
apply the normal limits of endometrial thickness according
to the menstrual phase in all of the premenopausal women
because their exact menstrual periods were not known.
Some cases of endometrial hyperplasia falsely diagnosed as
being negative on TVS and HS examination could have
been better diagnosed if the menstrual phase were consid-
ered. Also, the pathologic evaluation in some cases was not
sufficient because of too small a biopsy specimen was
obtained to differentiate endometrial hyperplasia from
polyps. Finally, we did not consider any other aspects of
HS examinations as a screening method, including cost-
effectiveness, consumption of time, patient’s discomfort
and the effects on treatment. Further investigations in this
regard are needed in the future.
In conclusion, TVS is a sensitive method to evaluate the
endometrial cavitary lesions, but often this modality does
not provide the physician with sufficient diagnostic
information. With higher sensitivities, specificities, and
positive and negative predictive values, HS can be better
applied than TVS for evaluating patients with abnormal
uterine bleeding.
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